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of operating high voltage and an in-
struction for adjusting the high volt-
age to the specified value.

§ 1020.20 Cold-cathode gas discharge
tubes.

(a) Applicability. The provisions of
this section are applicable to cold-
cathode gas discharge tubes designed
to demonstrate the effects of a flow of
electrons or the production of x-radi-
ation as specified herein.

(b) Definitions. Beam blocking device
means a movable or removable portion
of any enclosure around a cold-cathode
gas discharge tube, which may be
opened or closed to permit or prevent
the emergence of an exit beam.

Cold-cathode gas discharge tube means
an electronic device in which electron
flow is produced and sustained by ion-
ization of contained gas atoms and ion
bombardment of the cathode.

Exit beam means that portion of the
radiation which passes through the ap-
erture resulting from the opening of
the beam blocking device.

Exposure means the sum of the elec-
trical charges on all of the ions of one
sign produced in air when all electrons
liberated by photons in a volume ele-
ment of air are completely stopped in
air divided by the mass of the air in the
volume element. The special unit of ex-
posure is the roentgen. One (1) roent-
gen equals 2.58×10¥4 coulombs/kilo-
gram.

(c) Requirements—(1) Exposure rate
limit. (i) Radiation exposure rates pro-
duced by cold-cathode gas discharge
tubes shall not exceed 10 mR./hr. at a
distance of thirty (30) centimeters from
any point on the external surface of
the tube, as measured in accordance
with this section.

(ii) The divergence of the exit beam
from tubes designed primarily to dem-
onstrate the effects of x radiation, with
the beam blocking device in the open
position, shall not exceed (Pi) stera-
dians.

(2) Measurements. (i) Compliance with
the exposure rate limit defined in para-
graph (c)(1)(i) of this section shall be
determined by measurements averaged
over an area of one hundred (100)
square centimeters with no linear di-
mension greater than twenty (20) centi-
meters.

(ii) Measurements of exposure rates
from tubes in enclosures from which
the tubes cannot be removed without
destroying the function of the tube
may be made at a distance of thirty
(30) centimeters from any point on the
external surface of the enclosure, pro-
vided:

(a) In the case of enclosures con-
taining tubes designed primarily to
demonstrate the production of x radi-
ation, measurements shall be made
with any beam blocking device in the
beam blocking position, or

(b) In the case of enclosures con-
taining tubes designed primarily to
demonstrate the effects of a flow of
electrons, measurements shall be made
with all movable or removable parts of
such enclosure in the position which
would maximize external exposure lev-
els.

(3) Test conditions. (i) Measurements
shall be made under the conditions of
use specified in instructions provided
by the manufacturer.

(ii) Measurements shall be made with
the tube operated under forward and
reverse polarity.

(4) Instructions, labels, and warnings.
(i) Manufacturers shall provide, or
cause to be provided, with each tube to
which this section is applicable, appro-
priate safety instructions, together
with instructions for the use of such
tube, including the specification of a
power source for use with the tube.

(ii) Each enclosure or tube shall have
inscribed on or permanently affixed to
it, tags or labels, which identify the in-
tended polarity of the terminals and:

(a) In the case of tubes designed pri-
marily to demonstrate the heat effect,
fluorescence effect, or magnetic effect,
a warning that application of power in
excess of that specified may result in
the production of x-rays in excess of al-
lowable limits; and (b) in the case of
tubes designed primarily to dem-
onstrate the production of x-radiation,
a warning that this device produces x-
rays when energized.

(iii) The tag or label required by this
paragraph shall be located on the tube
or enclosure so as to be readily visible
and legible when the product is fully
assembled for use.
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1 The nominal chemical composition of
type 1100 aluminum alloy is 99.00 percent
minimum aluminum, 0.12 percent copper, as
given in ‘‘Aluminum Standards and Data’’
(1969). Copies may be obtained from: The
Aluminum Association, New York, NY.

§ 1020.30 Diagnostic x-ray systems and
their major components.

(a) Applicability—(1) The provisions of
this section are applicable to:

(i) The following components of diag-
nostic x-ray systems:

(A) Tube housing assemblies, x-ray
controls, x-ray high-voltage genera-
tors, x-ray tables, cradles, film chang-
ers, vertical cassette holders mounted
in a fixed location and cassette holders
with front panels, and beam-limiting
devices manufactured after August 1,
1974.

(B) Fluoroscopic imaging assemblies
manufactured after August 1, 1974, and
before April 26, 1977.

(C) Spot-film devices and image in-
tensifiers manufactured after April 26,
1977.

(D) Cephalometric devices manufac-
tured after February 25, 1978.

(E) Image receptor support devices
for mammographic x-ray systems man-
ufactured after September 5, 1978.

(ii) Diagnostic x-ray systems, except
computed tomography x-ray systems,
incorporating one or more of such com-
ponents; however, such x-ray systems
shall be required to comply only with
those provisions of this section and
§§ 1020.31 and 1020.32 which relate to the
components certified in accordance
with paragraph (c) of this section and
installed into the systems.

(iii) Computed tomography (CT) x-
ray systems manufactured before No-
vember 29, 1984.

(iv) CT gantries manufactured after
September 3, 1985.

(2) The following provisions of this
section and § 1020.33 are applicable to
CT x-ray systems manufactured or re-
manufactured on or after November 29,
1984:

(i) Section 1020.30(a);
(ii) Section 1020.30(b) ‘‘Technique fac-

tors’’;
(iii) Section 1020.30(b) ‘‘CT,’’ ‘‘Dose,’’

‘‘Scan,’’ ‘‘Scan time,’’ and
‘‘Tomogram’’;

(iv) Section 1020.30 (h)(3)(vi) through
(h)(3)(viii);

(v) Section 1020.30(n);
(vi) Section 1020.33 (a) and (b);
(vii) Section 1020.33(c)(1) as it affects

§ 1020.33(c)(2); and
(viii) Section 1020.33(c)(2).

(3) The provisions of this section and
§ 1020.33 in its entirety, including those
provisions in paragraph (a)(2) of this
section, are applicable to CT x-ray sys-
tems manufactured or remanufactured
on or after September 3, 1985. The date
of manufacture of the CT system is the
date of manufacture of the CT gantry.

(b) Definitions. As used in this section
and §§ 1020.31, 1020.32, and 1020.33, the
following definitions apply:

Accessible surface means the external
surface of the enclosure or housing pro-
vided by the manufacturer.

Accessory component means:
(1) A component used with diagnostic

x-ray systems, such as a cradle or film
changer, that is not necessary for the
compliance of the system with applica-
ble provisions of this subchapter but
which requires an initial determination
of compatibility with the system; or

(2) A component necessary for com-
pliance of the system with applicable
provisions of this subchapter but which
may be interchanged with similar com-
patible components without affecting
the system’s compliance, such as one of
a set of interchangeable beam-limiting
devices; or

(3) A component compatible with all
x-ray systems with which it may be
used and that does not require compat-
ibility or installation instructions,
such as a tabletop cassette holder.

Aluminum equivalent means the thick-
ness of aluminum (type 1100 alloy) 1 af-
fording the same attenuation, under
specified conditions as the material in
question.

Articulated joint means a joint be-
tween two separate sections of a table-
top which joint provides the capacity
for one of the sections to pivot on the
line segment along which the sections
join.

Assembler means any person engaged
in the business of assembling, replac-
ing, or installing one or more compo-
nents into a diagnostic x-ray system or
subsystem. The term includes the
owner of an x-ray system or his or her
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